In recent years there has been a revival of interest in supercritica1 fluid extraction, i.e. in the separation of condensed-phase mixtures by extraction, using a compressed gas (rather than a liquid) as the selective solvent ~Schneider et a1 1980). Pertinent phase equilibria have been reported by numerous authors, including, for example, Mackey and Pau1aitis (1979) , Johnston and Eckert (1981) , Kurnik and Reid (1981) and " Kurnik et a1 (1981) . Since the density of a fluid near its critical point is sensitive to small changes in pressure and temperature, and since solubility is strongly dependent on the solvent's density, it is sometimes attractive to use a fluid near its critical state as an extraction solvent because solvent regeneration is then easily achieved.
Most phase-equilibrium studies related to supercritica1 extraction have been restricted to single-solvent systems. However, under certain conditions, it may be advantageous to use a mixed solvent. This note discusses some of the fundamental considerations leading to such advantages and presents a few examples.
To minimize operating costs in a continuous extraction process, it is desirable to keep solvent flows as low as possible. Low solvent flows require high solubility of the solute in the gaseous solvent.
Since the vapor pressure of a condensed component always rises with temperature, it is frequently desirable to operate supercritical extraction at '-.,,/ as high a temperature as possible, subj~c~ to other considerations, such as thermal stability. However, for maximum ~olubi1ity it is also des~rable to operate at a temperature close to (usually slightly above) the critical temperature of the solvent because it is in the critical region of the solvent where the particular advantages of supercritica1 extraction are maximized.
Using a single solvent, it is often not possible to meet both desired operating conditions.
For example, suppose we have a condensed component whose thermal-stability properties are such that the maximum allowable operating temperature is 341 K • We would then want to use a solvent whose critical temperature is about 335 K There is no suitable single solvent which meets that requirement but i t is possible to use a solvent mixture whose effective critical temperature is at 
Thermodynamic Analysis
Consider a solid material i which is to be dissolved in a dense-gas solvent at temperature T and pressure P. Assuming that the solvent is not ...,
soluble in the solid phase, the only equation of equilibrium is
where f is fugacity and where superscripts ~ and v denote solid phase \ and vapor phase, respectively.
\,J
If solid i is pure and incompressible,
where is the saturation (vapor) pressure, is the fugacity coefficient at saturation is often very close to unity)
volume, all at system temperature T. v.
~ is the molar
The fugacity of i in the vapor phase is given through ~ugacity coefficient ~iand vapor-phase mole fraction Yi'
The fugacity coefficient is obtained from an equation of state for the gas-phase mixture containing component i and any numbeLof gaseous solvents as discussed elsewhere (Prausnitz 1969 We calculate fugacity coefficient </>i using Chueh's modification of the Redlich-Kwong equation (Chueh and Prausnitz 1967) :
where v is the molar volume of the mixture at P and T and where the summation .is for all components, including i . Constants a and b, given by conventional mixing rules, are evaluated using the procedure described by Chueh. Table 1 . We use a conservative value (t 1j = 2) which '"Ceflects the desirable property of the entrainer; the entrainer does not hydrogenbond with itself but it does hydrogen-bond with benzoic acid. When j is the entrainer, it is likely that lij is much larger than rapidly with Tij as indicated in Table 1 .
• Solubility rises
The calculations shown here assume that, at the conditions in~icated, the only phases present are a (pure) solid and a gas. That assumption may not be valid because, at high pressures, the phase diagram of a binary (or ternary) system (containing one solid and one or two gases) may become complex, including a liquid phase. Little is known about these phase diagrams but a striking example has been presented by Van Welie and Diepen (1961) The examples presented here suggest that, in a continuous extraction (6) process, solvent flows can be significantly decreased by careful selection of .c a. 
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